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AESTRACT 

Two groups of 32 educable mentally retarded children 
(ages 7 to 14 years) were compared as to their arithmetic and 
classification performances attributable to the presence or absence 
of a 4 1/2 week exposure to classification tasks. The randomized 
block pretest-posttest design was used. The experimental group and 
the control group were matched on their arithmetic skills prior to 
the experiment. It was found that arithmetic post-test scores 
covaried significantly with arithmetic pre-test scores and 
classification pre-test scores and that classification post-test 
scores covaried significantly with age and classification pre-test 
scores. The experimental group showed significantly higher post-test 
performances on arithmetic and ciassif leation over the control group, 
indicating that the ciassif icahion exposure treatment facilitated the 
acquisition of arithmetic as well as classification skills 
(Author) 
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Abitract 



Two groups of edueable mentaaJy retarded children were collared as to their 
arithmetic and elasslfication performanceB attributable to the presence or abience 
of four and a half week ej^osure to clflBBlflcation taaks (taJten from Inhelder and 
Piaget). The randoinized block preteBt-posttest design vas used. The ej^erimental 
group (N»16) and the control group (N»l6), constituting l6 pM.rs , vers matched on 
their arithmetic akllli prior to the ej^erimentatlon. ANOVA revealed siaalficaatly 
greater mean gains for the experimantai group on both arithmetic performaiice (p<.05) 
and claisiflcation perfomanoe (p<.01). It was found that arithmetic post-test 
oovaried si^ificantly with arithmetic pre-test (p<,001) and classification pre-test 
(p<.05) and that elasslfication post-test covarled slgnlflGajitly with age (p<.05) and 
classification pre-test (p<.00l). When the effects of these covarlates ware sorted 

ULl 

out and the two groups were collared by AMCOVA, the experimental group showed slg- 
nifiesJitly higher post-test perfommces on arithmetic (p-.Ol) and classification 
{p<,00l) over the control group, inaicatlng that the classlflQatlon aj^osure treatment 

^ did indeed facilitate, greatly, the acquisition of arithaetie as well as classificatior. 

0 skills . 

u 

Ui 

* Paper presented to the 1973 Annual Meeting of Afflerleaa Mueatlonal Research 
Aesoeiatlon, Kev Orleajas, Febrmaiy 27, 1973. 
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Dffacts of Classification Ej^oiure Upon Numerical Aehleveaent 
of Edueabla Mentally Retarded Children 

Piagat discussed four basic factors that contribute to intellectual development. 
Thay are physiological development, direct experienca with the physical world, social 
transmission, and equilibration, the ability to assimilate new information and gen- 
eralize correct mswers for Blnilar ej^Brimints (Ripple and Rockcastle, 19SI+). In 
order for equilibration to occur the child must operate on or act on objects; such 
a process is csaied an operatloQ which la eoniidered to be the basis of arithmetic. 

One of the fundamental assunptioas of Piaget's theozy of Gognltive growth is 
that thore is a fixed order in which eoneepts are actulred. Eapecially with refer- 
ence to the acquisition of number coacepts , it is emphasized that the idea of class- 
ifleatlon. must be investigated by children before numbers can be fully understood 
(Copeland, 19T0). This stratesr would appear to be even more importajit to the 
mentally retarded child who is severely handicapped by the lack of ability to con- 
centrate, low transfer of learning, low abstract thinking ability, poor comprehensio.n 
of details and situations, and the lack of initiative (Gaa^on, 196k). 

Classification is defined as the grouping of objects or instances on the basis 
of one or nore observable eharaoteristlos . Inhelder and Plaget (1961+) point out that 
the origin of classification has been traced to the maturation of the central 
nervous system and to the developmental period prior to language and symbolic repre- 
sentation (senaori-motor level, 0 to 2 yearo of age). As the child progresses 
through the other developmental atages (ppe-operational, 2 to 7 years j eoncreta 
operational, 7 to 11 years j and formal operational 11+ years), the classification 
behavior, that is, the act of bulldine clasBes bacomes increasingly complex, building 
upon previous classification exjierlences , 
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The average child is read,v for number concepts when he is six or seven years of 
age ehronologically while the .durable mentally retarded doaa not reaeh the „adin.ss 
stage uotU the mental age of six or seven years = obviaue:^ much older chronologically 
(Garten, mU) , 'mu creates the situation in whieh the retarded child is exposed to 
hooks and materials on his ability lavel, but not on his interest level. In relation 
to this issue, taking into conaideration that in most cases the eleaentaiy special 
teacher adapt materials dasigned for the average .hild to suit the retarded 

children in her class, Dunn (1969) comments; 

Do not use traditional textbooks and workbooks. Tiiese are «neT..^^^. 
Childish. The interest levels^ aje below these older boys and girls. 
In view of the Importance of olasaiflcation skill, which oonBtitutes one of the 
essential aspects in the proofs of co^itive development, and the nature of numerioal 
mstruotion e^ioyed in classes for the edueabla mentally ret^ded, which seems to 
provide limited exposure to classification tasks, the present study was undertaken 
for the purpose of testing a hypothesis that addltlanij. e^^osure to the classification 
Of Objects in the school environment would slgnifioaatly increase the eduoable mentally 
retarded' s skill to work with numerical coneepti. 

Methods 

Sug,jeets 

A sample of mentallir retarded children, vith IQs nnglng from 50 t,o 85. was 
ir»n from the eduoabl. mentally retarded claesee of 5 ele«eata^ schools in a northen, 
West Virginia county. Dne to ahsenteeism and transfer only 16 Intact pairs or 32 of 
these subjects (ir males =.d 15 females) completed all the requirements of this study. 
:j.ch Of the subjects had heen previously classified as E.M.R. from scores obtained on - 
the Wechsler Intelligence Scale for Children or the Stanford-Binet InteUlgence 



Test. 
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Tiie chronological agei of tht subjects completing the e^eriment ranged from 7 
years 2 months to 13 years 10 months j with the mean age being 10 years, nie ■age 
range 9 to 10 years contained more Indlvlduala than any other single age group, IQ 
scores varied from 50 to 8U, with a mean scQre of 69. Hie majority of subjects (23 
of tham) obtained scores between 65 and 79. 
Design 

The randomized block pretest-posttest desipi was used, Tw-o Identical pre-test 
md post-teat, the California Arithmetic Achievement Test and a classification test, 
were administered to ensure accurate measures of each subject ^s arithmetic and class- 
iflcatlon skills. The lubjects were e^osed to training sessions in two groups * 
experimental and controlp where specific troatmenta were administered* V^ile the 
aubjecti in experimental group received lessons in .claisifieation^ the subjects in 
control group were e^^osed to neutral stimuli ? storytelling. 

The Investigation □overed a pariod of 7 1/2 weeki. One and one-half weeks were 
used for pre»testlng, k 1/2 weeks for treatment (9 Instructional sessions), and 1 1/2 
weeks for post^testing. 
Procedures 

All individuals selected for the e^^eriment ware administered the first prei-testj 
the California Arithmetic Achievement Tast^ Level 1^ Porn A (1970 Edition), Groups 
of 3 to U subjects were administered the test in two SJ^minute iessloni to ascertain 
their current level of numeric^ understanding. 

Kie resulting scores were ranked M.d subjects were matched with one of equal 
value or the next closest value. Each mender of the matched pair was then randomly 
ft^3slgned to either the e^erimental or control groups with each group containing 
It eubjecti* 

Upon completion of pre-test California Arithmetic Achievement Test, all 
subjects were administered pre->test 2j classification test, to measure their ability 



and comprahension Iti classification tasks. Eaeh subject was tested individually in 
a session lasting approxlaately 20 minutes. Four Piagetiari classification tasks: 
changing criteria; alassification of real objects; class Inclusion; and multiple 
classification were employed in the evaluation (Wel, Lavatelli and Jones, 1971). 

Following the completion of toth pre-tests, the subjects were exposed to training 
sessions. 'ITie investigator met individually with each subject in a training seasion 
lasting 15 to SO minutes. Two training sBSsions a week were eonducted with each 
subject for a total of 9 meetingi. With the exception of the treatment received, 
the sessions for the ej^erlmental and control subjeets were conducted in the SMie 
manner , 

The e^erimental subjeets were individually mxpoaed. to a series of classification 
tasks develop by Inlielder and Piaget il96k). The classification sessions were 
presented in the following order of difficulty- introduction of shapes; resemblance 
sorting; consistent sorting; e^austive sorting; multiple class membership, horizontal 
r&classlfleaticn; "some" and "all"; whole Is the sum of its parts; and "conservation 
of hierarchy". 

The control subjects were es^osed to a neutral stimulus - stoiytelling ^ which 
vras felt to have little or no effect upon the post-test employed. Wine treatment 
sessions were conducted over the same time period that was utilized to ei^ose the 
ej^erimental group. 

When the training sessions were completed, all subjacts were given the post-tests. 
■Tha same tests employed in pre-testing the subjects were readmlnistered. The testing 
aascions were conducted In the same locations and using similar methods and procedures 
0',:.]y the order of test presentation was adjusted. The olaBsiflcation test was given 
r;A-st in order to determine what effect the treatments had upon classifloation skills. 
:.'L^ California ArithmetlQ Achievement Test was then administered to determine the 
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effects of treatmenti upon arithmatic achievement. 

Results 

Means and standard deTiationp of all the variables examined are summarised in 
Table 1. 

INSERT TABLE 1 HERE 

Results of the California Arithmttio Achievement showed that the experimantal 
group's (N^16) pretest meazi score was 58. 3j posttest mem^ 62,6; and the mean gain 
^,3. Thm control group's (N^l6) pretest md posttait meani were 60.62 and 6O.56, 
respectively 5 with the me^ difference being -0,1. 

A rmidomlzed block analysis of varimoe was carried out to compare the e^eri- 
mental and control groupg on their gains in arithmetic achievement* Reiulti (See 
Table 2) revealed that the exptrlmental group *s mean gain in arithmetic was si^ifi^ 
cant:^ greater than the control group 'i mmm gain {p<.05)- ^The difference denotes 
that the e^qperimental group's e^osiire to classification tasks did indeed have a 
significantly positive effect upon their arithmetic achievement, 

IWSMT_TABL|^2^A|gyT HEIffi 
Thm classificatian test resulti showed that the experimental group's pretest 

mean was 8,3^ posttest mean waa 10, 5 s and the mean gain was £,3. The control group's 

pretest 5 posttest^ tod gain meTOS were 9.6^ 8*95 and -0,6t respect Ive^. 

The experimental groups as compared to the control group , also showed a signifi- 
cr^ntl^ greater gain on classification performMce. The difference was signlflcantJy 
tayond the .01 level (See Table 2 for results yielded by randomizid block A1^0VA) ^ 
indicating a positive effect of the treatment upon the classification perfOMimce, 

An attempt was made to determine the extent to which the subjects* posttest 
scores on arithmetic md classlflGation might have covwled with their agei Intel- 
ligence ^ arithmetic protest scores, and classification pretest scores. Correlational 
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ar,alyies revealed that arithmetic posttest performansa correlated signlficaatljr with 
arithmetic pretest performance (r^.96, dfs30, p<.00l) and clasilflcation pretest 
pn^oformajice (r^*39. df^30, p<.05) and that classification pOittest performance had 
E:.-:nif leant correlates in age (r-.S^p df^30, p<,05) and classification pretait per- 
fo.mance {r-,69» df-SO, p<-O0l), 

Rajidomlzed block Malyses of covaj^ianee vere then conducted to adjust for (a) 
th,, .-rfect of arithmetic pretest and Qlaislflcation pretait scores upon the arithmetic 
p..j\;test scores and (h) the effect of age and clasilflcation pretest scores on class- 
ification posttest scores. Results of the adjustment on group means are summarized 
in Table 3. 

JiSlSIIlllEOISEII 

Wien the effects of eovariatei were sorted out much greater mean differences 
between the experimental and control groups on arithmetic posttest performMce (mean 
d^wmrenee changed from 62,6 ^ 6O.6 ^ 2.0 to 63,9 » 59.3 ^ h^6, with the adjusted meari 
difference significant at the .01 level) and classification posttest performance 
(mean difference changed from 10,5 - 8*9 = 1.6 to 11,0 - B,U m 2.6, with the adjusted 
mean difference significant beyond the *001 level) resulted^ both in favor of the 
experimental, group 5 Indicating greater Impact the elassiflcatlon t^^osure had upon 
the acquisition of ^ithmetlc and classification skills. 

Discussion 

ilxpoiure to classification tasks proved to facilitate numerical achievement as 
w^:Ll as classification performmce of educable mentally retarded childran considerably. 
In OTder to capitalize on the effect of the classification treatment, it would appear 
lo-ioal to implement the following strategies 1 (a) est^liihlng an eartensive classifi- 
cation program at the primary level before nimbers are introduced^ (b) fomulating a 
classification program, of varied interest and ability levels | (c) developing materials 



and aethods that' allow for the fullest developnent of the filassification behavior; 
ma (d) Integrating ths clasilfication behavior In all subject areas and not Just 
arithmetic to facilitate the develop:;ient of logical thought. 

Finally, the i^ortaaee and complexity of the classification behavior defflanda 
£ tditional resBarch. Among the areas that seem to be In need of further investiga- 
tion are the relationship between the classification ability and age as wall as IQ, 
tt-i ralationship betveen the classification behavior and verbal eonmunieation, and 
;...ic formation of a developmental setuence of the classification behavior for educable 
:;cntally retarded children. 
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TABLE 1 

i'ffiAI^IS MD SMDAED DIVIATIOWS OF VARIABLES 
FOR THE IXPEEIlffiWTAL AND CONTROL GROINS 

Experimental Control (N =lg ) 

Variable Mean SD Mgan SD 



Age (in monthB) 121.1 21.8 I33.0 20.5 

71.6 6.9 67.1 8.1 

Cal, Arith. Achievamant 

58.3 22.7 So. 6 20.7 

62.6 19.9 . 60.6 19.9 

5.9 -0.1 5.0 



Classification Skill 

Pre 8.3 3.6 9.6 



2,9 



^'°st 10.5 2.7 8.9 2.9 

2.3 1.7 -0.6 2.3 



TABLE 2 



«p< .05 
**p< .01 
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RANDOMIZED BLOCK ^lALYSES OF mRMCE ON CALIFOMIA 
AHITHMETIC ACHIEV134EWT GAIN MD CLASSIFICATION SKILL GAIN 



source 



df 



ArlthmetlG Gala 

MS' F 



Claisif ication Gain 



m 



F 



Gf oupB 
Blocks 
EeBlduai 

TOTAL 



1 
15 

15 

31 



153*13 5.95^ 

25*T3 
3^,05 



66.13 15*06^* 
3-T9 0,86 
U.39 

6*09 



TABLE 3 



UNi^JUSTED MD ^JUSTED ^ffiAl^S (THROUGH MCOVA) OF POST-TEST PERFORi^mHCE 
OP EffERIiffil^TAL AND CONTROL GROUPS ON AEITHMITIC 

AHD CLASSIFICATION 



Arithmetic Poit-Teit Mean ClassifieatlQn Post-Tee t Meaii 

Group Uhadjusted AdJ^ted^ UnaClusted Ad^lusted^^^ ^ 

]:.xperimental 62.6 63*9 10.5 11*0 ^ 

(N-16) 

Control 60,6 59.3 8.9 



^ California Arithmetic AQhievement poet-teit means of the experimental and control 
groups wera adjustsd for tha slgnifica4rt covarlates (p<,05) irithmatie pre-tast 
performMca and clasiifleation pre-taat parformaiice* 

Classification post»*test maans of the esqperintental and oontrol groups were 
adjuBttd for the significant covarlatee (p<,05) aga and claegifleation pra-test 
parformanee. 
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